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Abstract. – OBJECTIVE: MiR-1254 has been 
demonstrated to play a critical role in the pro-
gression of several types of cancer, but its role 
in cervical cancer remains largely unclear. The 
aim of the present study was to examine the ex-
pression pattern of miR-1254, and its clinical 
significance in cervical cancer.

PATIENTS AND METHODS: RT-PCR was per-
formed to evaluate miR-1254 levels in 181 pairs of 
cervical cancer specimens and adjacent noncan-
cerous tissues. The correlation between the miR-
1254 levels and the clinicopathological factors of 
the glioma patients was analyzed. The Kaplan-Mei-
er method was applied to analyze overall survival 
(OS) and recurrence-free survival (RFS). A Cox 
proportional hazards regression analysis was used 
for multivariate analyses of prognostic values.

RESULTS: Our results showed that miR-1254 
expression was significantly down-regulated in 
cervical cancer tissues compared with adjacent 
non-tumor tissues (p<0.01). The level of miR-
1254 was observed to be negatively associated 
with lymphatic invasion (p=0.004), distant me-
tastasis (p=0.009), and FIGO stage (p = 0.002). 
More importantly, cervical cancer patients with 
lower miR-1254 expression had significantly 
poorer RFS (p=0.002) and OS (p=0.004). More-
over, in a multivariate Cox model, we found that 
miR-1254 expression was an independent prog-
nostic factor for both RFS and OS in cervical 
cancer (p=0.001 and 0.004, respectively).

CONCLUSIONS: The current results demon-
strated that low miR-1254 expression was associ-
ated with poor outcomes in patients with cervical 
cancer, indicating miR-1254 could be a potential 
prognostic marker for cervical cancer patients.
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Introduction

Cervical cancer ranks as the third leading 
cause of cancer mortality in women, and it re-
mains a leading cause of cancer-related death for 

women in developing countries1,2. Among cervical 
cancer cases, the vast majority are squamous cell 
carcinomas, and adenocarcinomas3. Even though 
the therapy for cervical cancer has obtained some 
improvement, it continues to be a major public 
health problem, specifically in advanced cases4. 
The outcome of cervical cancer is closely asso-
ciated with the stage of disease, but lacking of 
specific symptoms limits the early diagnosis of 
cervical cancer5. Because the cellular/molecular 
mechanisms of tumor development of cervical 
cancer remain poorly understood, it is still a great 
challenge to identify an efficient biomarker for 
early diagnosis and prognosis of cervical cancer.

MicroRNAs (miRNAs) are an abundant class 
of short (about 22 nucleotides in length) and high-
ly conserved small noncoding RNAs molecules6. 
Growing evidence indicates that some miRNAs 
play important roles in tumor proliferation, apop-
tosis, differentiation, invasion, and metastasis7. 
The study of mechanism shows that miRNAs 
serve as tumor suppressors or oncogenes by part-
ly binding to complementary sequences in the 3’-
UTR of tumor-related genes8. In cervical cancer, 
studies9,10 have shown that miR-138 inhibited pro-
liferation of cervical cancer cells, and miR-140-5p 
suppress cervical cancer growth and metastasis. 
On the contrary, miR-196a contributed to cell pro-
liferation and migration of cervical cancer cells11. 
Given the important role of miRNAs in the de-
velopment of cervical cancer, it is believed that 
functional miRNAs may be applied to cancer di-
agnosis and prognosis.

MiR-1254, a recently identified miRNA, has 
been observed to be deregulated in several tu-
mors. It was downregulated in colon adenocarci-
noma and oral squamous cell carcinoma, whereas 
it was up-regulated in non-small cell lung can-
cer12-14. Those results indicated that miR-1254 
may act as a tumor suppressor or an oncogene in 
different cancers. Zhou et al15 revealed that the 
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expression levels of miR-1254 were significantly 
down-regulated in cervical cancer. However, the 
function and clinical significance of miR-1254 in 
cervical cancer remain largely unknown.

Patients and Methods

Tissue Samples
181 pairs of cervical cancer tissues and ad-

jacent normal tissues were obtained from the 
Department of Gynaecology at the Jining No. 1 
People’s Hospital. All these cancer tissues were 
confirmed as cervical cancer by medical exam-
ination after surgical resection. The patients had 
not received neoadjuvant therapies before they 
underwent surgery. The stage of the tumors was 

determined according to the International Federa-
tion of Gynecology and Obstetrics (FIGO) staging 
system. The clinical characteristics of the study 
participants are listed in Table II. For the use of 
these clinical materials for research purposes, 
signed informed consent was obtained from all 
patients. This study was approved by the Ethics 
Committee of Jining No. 1 People’s Hospital.

Real-Time PCR
Total RNA was extracted from tissue samples 

using TRIzol Reagent (Thermo Fisher Scientific, 
Waltham, MA, USA) as per the manufacturer’s 
instruction. The first-strand of cDNA was syn-
thesized with M-MLV Reverse Transcriptase 
(Promega, Madison, WI, USA). Expression level 
analysis was performed using SYBR Premix Ex 
TaqTM II (TaKaRa, Dalian, China) on Step-one 
plus Real-time PCR system (Applied Biosystems, 
Foster City, CA, USA). The protocol for PCR was 
95°C for 15 min, followed by 40 cycles of 94°C 
for 15 s, 55°C for 30 s, and 72°C for 30 s. U6 was 
used as internal controls. The primers used in this 
study were shown in Table I. Fold changes were 
calculated using the 2-ΔΔCt method.

Table I. The primers for PCR.

Primer name Primer sequence (5’-3’)      

miR-1254 Fwd AGCCTGGAAGCTGGAGCC
miR-1254 Rev CTGCAGGGTCCGAGGT
U6 Fwd GCTTCGGCAGCACATATACTAAAAT
U6 Rev CGCTTCACGAATTTGCGTGTCAT

Table II. Correlation between miR-1254 expression and different clinicopathological features in cervical cancer patients.

Parameters Number of cases                  miR-1254 expression p-value

  Low  High 

Age (y)    0.506
  <65 76 36 40 
  ≥ 65 105 55 50 
HPV    0.354
  (+) 127 61 66 
  (−) 54 30 24 
Histology    0.251
  Squamous 74 41 33 
  Adenocarcinoma 107 50 57 
Tumor size     0.187
  <4 cm 112 52 60 
  ≥4 cm 69 39 30 
Histological grade    0.238
  Well/moderate 115 54 61 
  Poor 66 37 29 
Lymphatic invasion    0.004
  Yes 67 43 24 
  No 114 48 66 
Distant metastasis    0.009
  Yes 61 39 22 
  No 120 52 68 
FIGO stage    0.002
  I/II 110 45 65 
  III/IV 71 46 25 
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Statistical Analysis
Statistical analysis was carried out with the 

SPSS 16.0 statistical software (SPSS, Inc., Chicago, 
IL, USA). The significance of differences among 
the groups was estimated by Student’s t-test or 
Mann-Whitney U test. Survival curves were plotted 
using the Kaplan-Meier method and the log-rank 
test. Multivariate Cox regression analyses were 
performed to analyze the survival data. p<0.05 was 
considered to be statistically significant.

Results

MiR-1254 Was Down-Regulated
in Cervical Cancer

To determine whether miR-1254 was involved 
in the development of cervical cancer, we per-
formed qRT-PCR to detect the levels of miR-1254 
in cervical cancer tissues and matched normal 
cervical tissues. As shown in Figure 1, we found 
that miR-1254 expression levels were significantly 
lower in cervical cancer tissues compared with ad-
jacent non-cancerous tissues (p < 0.05). Our results 
revealed that down-regulation of miR-1254 may 
contribute to the development of cervical cancer.

Relationship of Expression 
of miR-1254 and the Clinicopathological 
Features of Cervical Cancer

To assess the association between miR-1254 
expression and clinicopathologic features of cer-
vical cancer patients, the 181 patients with cervi-

cal cancer were classified into two groups (High 
and Low) according to the median expression lev-
el of miR-1254. Table I showed the association be-
tween miR-1254 and clinicopathologic features. 
We observed that the expression levels of miR-
1254 were associated with lymphatic invasion (p 
= 0.004), distant metastasis (p = 0.009), and FIGO 
stage (p = 0.002). However, there were no signif-
icant correlations between miR-1254 expression 
and other clinicopathologic features including 
age, HPV, histology, tumor size, and histological 
grade (p >0.05). 

Prognostic Value of miR-1254 
in Cervical Cancer

To evaluate the prognostic value of miR-1254 
in cervical cancer, we used Kaplan-Meier meth-
ods with log-rank tests. As shown in Figure 2, 
the 5-year recurrence-free survival (RFS) of 
low miR-1254 expression group was significant-
ly shorter than that of high miR-1254 expression 
group (p = 0.002). Furthermore, the 5-year overall 
survival (OS) of low miR-1254 expression group 
was also significantly shorter than that of high 
miR-1254 expression group (p= 0.004, Figure 3). 
Moreover, multivariate analysis proved that rela-
tive expression of miR-1254 was an independent 
prognostic factor for RFS (p = 0.004) and OS (p = 
0.001) of patients with cervical cancer (Table III). 
Thus, miR-1254 might be independent prognostic 
indicators for cervical cancer patients.

Figure 1. MiR-1254 expression in 181 pairs of cervical 
cancer and adjacent non-tumor tissues were respectively de-
tected by qRT-PCR. MiR-1254 expression was significantly 
higher in cervical cancer tissues than in adjacent non-tumor 
tissues (p<0.01). 

Figure 2. Kaplan-Meier survival analysis of association 
between miR-1254 expression level and recurrence-free 
survival of cervical cancer patients.
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Discussion

Despite the rapid development of diagno-
ses and therapies, there are still approximately 
7.6 million cancer deaths reported in the United 
States in 201516. Notably, patients with recurrent 
or metastatic cervical cancer have an extremely 
poor prognosis17. It is known to us that diagnos-
tic methods with high accuracy are helpful to 
improve the prognosis of GC. Several studies18-20 
have reported the feasibility of using miRNAs as 
diagnostic or prognostic biomarkers in cervical 
cancer, such as miR-374c-5p, miR-329-3p, and 
miR-195. However, only a handful of miRNAs 
was identified to be involved in cervical cancer 
oncogenesis.

Since the function of miR-1254 was firstly re-
ported in non-small cell lung cancer, emerging 
evidence has shown that miR-1254 play a criti-
cal role in several tumors. For instance, Lu et al13 
found that miR-1254 was significantly down-reg-
ulated in oral squamous cell carcinoma and asso-
ciated with poor prognosis of patients with oral 
squamous cell carcinoma. Functional assay indi-
cated that miR-1254 served as a tumor suppressor 
through MAPK signaling. Chu et al12 also showed 
that overexpression of miR-1254 may inhibit CRC 
migration by directly targeting PSMD10. In addi-
tion, miR-1254 could exerte a tumor-suppressive 
role in the progression of thyroid cancer21. On the 
contrary, Li et al14 reported that the expression 
levels of miR-1254 were significantly up-regu-
lated in NSCLC and its overexpression promoted 
lung cancer cell proliferation by targeting SFRP1. 
Those results suggested that miR-1254 played dif-
ferent roles based on the type of tumor tissues. 
Zhou et al15 reported that miR-1254 was signifi-
cantly lowly expressed in cervical cancer. How-
ever, the specific function of miR-1254 in cervi-
cal cancer remains largely unclear. Therefore, we 
investigated the feasibility of miR-1254 as a novel 
prognostic biomarker for cervical cancer.

In the present work, miR-1254 downregu-
lation was measured in cervical cancer tissues 
compared to normal cervical tissues. Of note, 
low expression of miR-1254 was found to asso-
ciate with lymphatic invasion, distant metastasis, 
and FIGO stage. Furthermore, low miR-1254 ex-
pression suggested poor RFS and OS of cervical 
cancer patients. In a multivariate Cox model, our 
data demonstrated that miR-1254 expression was 
an independent poor prognostic factor for both 
5-year RFS and OS, suggesting that miR-1254 
might be a novel diagnostic and prognostic bio-
marker in cervical cancer.

Figure 3. Kaplan-Meier survival analysis of association 
between miR-1254 expression level and overall survival of 
cervical cancer patients.

Table III. Multivariate analysis of the association of RFS and OS with clinicopathological factors in cervical cancer patients.

Variables  5-year RFS   5-year OS

 HR 95% CI p-value HR 95% CI p-value
 
Age 1.671 0.782-2.133 0.269 1.332 0.562-2.341 0.177
HPV 1.664 0.831-2.041 0.205 1.326 0.933-1.971 0.273
Histology 1.349 0.623-2.238 0.284 1.778 0.834-2.774 0.113
Tumor size 1.414 0.669-1.899 0.132 1.477 0.783-1.932 0.177
Histological grade 2.213 0.682-2.773 0.114 1.932 0.884-2.452 0.139
Lymphatic invasion 3.452 1.553-5.783 0.008 2.893 1.334-4.783 0.011
Distant metastasis 2.893 1.347-4.673 0.007 2.327 1.133-4.046 0.013
FIGO stage 3.774 1.673-6.562 0.003 3.032 1.238-5.022 0.008
miR-1254 expression 2.889 1.452-6.886 0.001 2.231 1.223-5.477 0.004
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Conclusions

We showed that miR-1254 was down-regu-
lated in cervical cancer patients, and miR-1254 
down-regulation was significantly correlated with 
poorer RFS and OS. MiR-1254 may serve as a sup-
pressor miRNA of cervical cancer, and it is, there-
fore, a potential prognostic biomarker for cervical 
cancer patients. More attention should focus on the 
potential mechanism by which miR-1254 influ-
enced the prognosis of cervical cancer patients. 
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